\ 



SPECIFICATION <!« 1 499 687 



ON 

Si 



(21) AppUcation No. 43945/75 (22) Filed 24 Oct 1975 (19) 

(23) Complete Specification filed 20 Oct 1976 
(44) Complete Specification published 1 Feb. 1978 

(51) INT. CL,* DOIG 25/00 

(52) Index at acceptance 

DIN ID 

(72) Inventors DENIS RAYMOND HICKLIN, 
BRIAN WILLIAM ATTWOOD 
and DEREK GRAHAM WALTER WHITE 

(54) APPARATUS FOR DRY FORMING A LAYER OF FIBRE 




10 



20 



(71) We, Karl Kroyer St. Anne's 
Limited, a British Company of St Anne's 
Road, Bristol, BS4 4AD, do hereby declare 
the Inveatioii, for whidi we pray that a 
5 patent nia3^ be granted to u$, and the method 
by which it is to be p^ormed, to be par- 
ticularly described in and by the following 
statement: — 

Tliis invention relates to apparatus for 
dry forming a layer of fibre. 

The apparatus is of the kind comprising 
a distributor box having an inlet for fibre 
and a jperf orated bottom wall and a movable 
foranunous forming surface, e.g. an endless 
15 wire belt conveyor, which is spaced below 
the bottom wail and arranged to receive 
the fibre through the bottom wall under 
the influence of suction exerted by a suction 
system w4iich connects with the under side 
of the forming surface, e.g. through a suc- 
tion box. A problem associated with the 
use of sudi known apparatus is the '^pro- 
file*' or cross-section of the layer of fibre 
laid on the foraminous forming surface. It 
has been found that differing quantities of 
fibre are delivered by the distributor box 
onto the foraminous forming surface such 
that the thickness and weight of fibre across 
the foraminous forming surface will vary 
considerably, e.g. of the order of plus or 
minus 18% in a typical dry forming situ- 
ation. This variation may be unacceptable. 

A large number of variable factors are 
thought to afifect the distribution of fibre on 
35 to the forming surface, the more important 
bemg the design of the distributor box. the 
type, speed and direction of rotation of 
rotary agitators whidi may be used to agi- 
tate the fibre within the box, Uie size of 
40 perforations in the bottom wall of the box, 
the vertical air gap between the bottom wall 
and the forming surface, the weight and 
form of fibre used, the d^ee of suction 
applied to the formings surface, and the 
45 linear speed of the foming surface past the 
distributor. By altering one or more of these 
variable factors it may be possible to adjust 
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the **profiIe** of the fibrous layer which is 
laid upon the forming surface to, say, plus 
or minus 6% but such substantial uniformity 50 
is achieved only with difi&culty. 

The distribution of fibre upon the bot- 
tom wall of the dtetribution box has a sig- 
nificant ^ect on the **profile" of the fibre 
la^^er laid It has been found that the 
agitated bed of fibre within the distributor 
box can be starved adjacent the rotary a^- 
tators compared with the bed adjacent the 
periphery of the distributor box. This prob- 
lem can be overcome by increasing consider- 60 
ably the depth of the fibre bed to ensure the 
rotors are always covered. However, this 
can result in an excessive amount of fibre 
being held within the distributor box such 
that the suction applied to the forming sur- 65 
face cannot draw sufficient fibre through the 
bottom wan of the distributor box. 

A fixed depth of bed could be arranged 
but this would suffer from the disadvantage 
that the depth needed would vary with para- 70 
meters mentioned above, in particular the 
type of fibre used, the air flow and the suc- 
tion applied to the apparatus. 

It is an object of the present invention to 
provide a distributor box which is readily 75 
adjustable by the operator to provide a laid 
fibre layer having a selected "profile" which 
is within commercially acceptable limits. 

According to the present invention, there 
is provided apparatus for dry formmg a 80 
layer of fibre comprising 

(a) a distributor box having a bottom 
wall which is perforated for the passa^ of 
fibre, an inlet above the bottom wall for 
rcceivmg a supply of air-borne fibre whidi 85 
forms a fibre bed on the bottom wall, and 

an outlet through which is drawn off excess 
fibre from the top of the fibre bed, 

(b) means for agitating the fibre bed to 
distribute fibre across the bottom wall, 90 

(c) a movable foraminous forming sur- 
face below the bottom wall for receiving 
fibre through the bottom wall, 

(d) and a suction system which connects • 
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with the underside of the fo rmin g surface 
for sucking fibre down on to the forming 
surface, wherein means are provided for con- 
trolling the distance between the bottom wall 
5 and the outlet to vary in operation the depth 
of the fibre bed 

The invention is illustrated by way of ex- 
ample in the accompanying drawings, in 
whichy 

10 Hgure 1 is a vertical section through a 
distributor box. 

Figure 2 is a vertical section through the 
distributor box at right angles to the section 
of F%ure 1. 

15 Figure 3 is a horizontal section through 
the distnbutor box, and 

Figure 4 is a vertical section through an- 
other distributor box. 
Refemng to the drawings, there is shown 

20 i& Figures 1 to 3 a distributor system sub- 
stantially similar to that described in our 
co-pendmg Application No. 23369/75 (Serial 
N. 1,497,808) and comprising an elongate 
distributor box 10 having an inlet 11 in the 

25 form of a horizontal slot, an apertured top 
wall 9 and a perforated fiat bottom wall 12. 
Within the box 10 are disposed a plurality of 
rotary agitators in the form of rotors 13 
mounted on the lower ends of parallel verti- 

30 cal shafts 14. Raw fibre is fed by a stream 
of carrier air to the box 10 through a di- 
vergent feed duct 15 which connects with 
inlet 11 above the rotors 13. 

Two outlets 16 coimecting with ducts 17 

35 are provided at opposed ends of the box 10 
for drawing off by suction fibre in excess of 
the reqiiirements of the distributor box. The 
excess fibre may be recirculated to the inlet 
1 1. 

40 Slightly spaced below the perforated bot- 
tom wall 12 is a foraminous forming surface 
20 in the form of an endless wire belt con- 
veyor below which is a suction box 21 adap- 
ted to apply suction to the under side of the 

45 forming surface 20. 

The fibre borne by carrier air enters the 
inlet 11 and descends to the bottom wall 
12. Hie operation of the rotors 13 agitates 
the fibre and distributes it across the bottom 

50 wall in the form of an agitated bed. The 
operation of the suction box 21 sucks fibre 
down through the perforated bottom wall 12 
and onto the travelling forming surface 20. 
The direction of travel of the latter is indi- 

55 Gated by the horizontal arrow in Figure 2. 
It has been found that the fibre layer laid 
on the forming sur&ce 20 is not always of 
uniform depth as seen in cross-section. One 
cause of this is that the fibre bed on the 

60 bottom wall 12 is not of uniform depth, a 
shortage of fibre occurring at each zone 
swept by a rotor 13. To overcome tbis prob- 
lem and also provide a depth of bed control 
for the operator the box 10 is made capable 

65 of varying the height of the effective areas 



of the outlets 16 above the bottom wall 12, 
In Rgures 1 — 3 this is achieved by provid- 
ing a sleeve 40 disposed around the inner 
siuface of a side wall section 41 of the box 
between the bottom wall 12 and the outlets 70 
16. The sleeve which preferably is in sliding 
contact with the section 41 is displaceable 
upwards or downwards between a bottom 
position as shown in full line and a top 
position as jpartly indicated in broken line. 75 
The sleeve 40 has a downwardly-indined in- 
ternal flange 42 around its upper edge but 
this flange is not essentitd to the working 
of the invention. Any suitable actuator for 
controlliag the position of the sleeve may 80 
be used. In this example the sleeve move- 
ment is controlled dosely by a pair of manu- 
ally adjustable vertical screws 43 secured at 
their lower ends to lugs 44 on the sleeve, 
\V9ien the screws 43 are turned the upper 85 
portion of the sleeve moves partly across the 
outlets 15 effectively forming a weir or step _ 
over which excess nbre firom the top of fibre 
bed must pass to readi the effective areas of 
the outlets 16 and be sucked away through 90 
the ducts 17. In this manner the effective 
height of the outlets 16 and so tte depth of 
the fibre bed can be readily selected, care 
being taken that there is sufficient depth of 
bed to avoid relatively bare patches benea^ 95 
the rotors 13 but not too great a depth to 
hinder the suction exerted by the suction 
box 21, Typically, the range of displace- 
ment of the control sleeve 40 is about ^i^t 
inches, 100 

A small air gap 30 exists betweea the 
botom wall 12 and the forming surface 20 
and in operation the suction exerted by the 
suction box 21 causes inward lateral flows of 
ambient air into the gap which can ad- 105 
versely affect the uniform&y of cross-section 
of the fibre layer being laid. For this reason 
the distributor box is preferably also pro- 
vided with means for at least partly restrict- 
ing these upsetting flows. Such means may 110 
take the form of two opposing series of 
obturator flaps 35 pivotably mounted on 
horizontal rods 36 supported respectively 
from the upstream and downstream bottom 
edges of the box 10. The flaps 35 normally 115 
hang down vertically as shown in full line 
but in operation are inclined inwards sub- 
stantially as shown in interrupted line. The 
flaps are free to vibrate or flutter under the 
influence of the air flow about th^i and 120 
this prevents build-up of fibre on fSieoL The 
flaps can be sHd along their respective rods 
36 across the box 10 so that during the 
commencement of operation the operator 
can readily adjust the position of the flaps 125 
according to the strength of the lateral air 
flows which develo|) within the gap 30. The 
flaps are also provided with an moperative 
position to whidi they can be pivoted up- 
wards. 130 
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Referring to Figure 4 the same reference 
numerals are used where appropriate. Again 
the optionial obturator flaps 35 are pro- 
vided. In this embodiment the distributor 
5 box is of telescopic construction, being divi- 
ded into a fixed lower portion 50 and a 
vertically displaceable upper portion 51. The 
lower portion 50 includes the bottom wall 12 
and side wall section 41 and houses the 

10 rotors 13. The upper portion 51 carries 
apertured members definmg the outlets 16, 
ducts 17 and at its lower end a sleeve 52 
having a top flange 53. The sleeve 52 is 
preferably in sliding contact with the inner 

15 surface of the section 41. The fibced duct 15 
is connected to the inlet 11 by a flexible 
section which accommodates vertic^ move- 
ment of the upjper portion 51. Means (not 
shown) for raising and lowering the upper 

20 portion 51 may be similar to those shown in 
Figures 1 to 3. To cause an increase in 
the depth of the fibre bed on the bottom 
wall 12, the upper portion 51 is raised from 
its position shown taking with it the outlets 

25 16. The upper edge of the flanged sleeve 
52 which meets the lower edge of each out- 
let 16 provides a weir or step over which 
excess fibre must pass to reaob the outlets 
16 and be sucked away. Craversely. to 

30 cause a reduction in the depth of the fibre 
bed the upper portion 51 is lowered into the 
lower portion 50. 

In a further embodiment of the invention 
the control sleeve 40 of the distributor box 

35 10 is replaced by two apposing obturators, 
one for each outlet 16, which obturators are 
displaceable upwards or downwards by 
manually-adjustable means, their respective 
up^er edges forming weirs or steps over 

40 which excess fibre must pass to enter the 
ducts 17. The obturators may be separate 
plates curved to match the outiets 16 at 
the curved ends of the distributor box. In- 
stead of the rotors 13, the distribution box 

45 10 may be provided with any other means 
for ensuring agitation of the fibre bed ad- 
jacent the bottom wall 12, for example the 
bottom wall 12 may be supported on rubber 
mountings located within the box and ar- 

50 ranged to be suitably vibrated. 
WHAT WE CLAIM IS:— 
1. Apparatus for dry forming a layer of 
fibre com;^rising 

(a) a distributor box having a bottom 
55 wall which is perforated for the pass- 
age of fibre, an inlet above the bot- 
tom wall for receiving a supply of 
air-borne fibre which forms a fibre 
bed on the bottom wall, and an outlet 

60 through which is drawn off excess 

fibre from the top of the fibre bed, 

(b) means for agitating the fibre bed 

to distribute fibre across tiie bottom 
wall, 

65 <c) a movable foraminous forming sur- 



face below the bottom wall for re- 
ceiving fibre through the bottom wall, 
(d) and a suction system which connects 
with the underside of the fprming 
surface for sucking fibre down on to 70 
the forming surface, wherein means 
are provided for controlling the dis- \ 
tance between the bottom wall and I 
the outiet to vary in operation the \ 
depth of the fibre bed. 75 

2. Apparatus according to claim 1. 
wherein the outiet is a lateral outiet and the 
control means comprises a sl^ve disposed 
around the inner surface of a side wall sec- 
tion of the distributor box between the bot- 80 
tom wan and the outiet, which sleeve is 
displaceable upwards or downwards to a 
selected position, an upper portion of the 
sleeve forming a weir over which excess fibre 
from the fibre bed must pass to reach the 85 
outiet. 

3. Apparatus according to claim 2, in 
which uie sleeve is slidable upwards or 
downwards along the side wall section. 

4. Apparatus according to claim 2, 90 
wherein tibe upper end of the sleeve is con- 
nected to an apertured member whi<^ de- 
fines the outi^ 

5. Apparatus according to claim 2, 
wherein the distributor box comprises a 95 
fixed lower portion which includes the bot- 
tom wall and the side waU section and an 
upper portion which comprises the sleeve 
and an apertured member which defines the 
outiet, which upper portion is partiy over- 100 
lapped by the side wall section of the lower 
portion and is displaceable upwards or 
downwards to control the distance between 

the bottom wall of the lower portion and the 
outiet of the upper section. 105 

6. Apparatus according to claim 1, 
wherein there is a pair of opposing outiets 
through which is drawn off the excess fibre. 

7. Apparatus according to claim 1, 
wherein the outiet is a lateral outlet and the HO 
control means comprises an obturator ad- 
jacent the outiet which is displaceable up- 
wards or downwards to a selected position, 

an upper portion of the obturator forming 
a weir over which the excess fibre from the 
fibre bed must pass to escape through ^e 
outiet 

8. Apparatus according to daun 1, 
wherein tiie flow of ambient aur drawn in 
operation into an air ^ap between the bot- 
tom wall and the forming surface is at least 
partiy controlled by flaps which are depend- 
ant from pivot supports adjacent the bottom 
pmphery of the distributor box, whidi flaps 
are free to vibrate under the influ^ce of air 125 
flow about them. 

9. Apparatus according to claim 1, 
wherein rotary agitator means are provided 
in the distributor box to provide an agitated 
fibre bed on the bottom wall. 130 
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10. Apparatus eiccoxding to daim 1, herein with reference to Figures 1 to 3, or 

wherein the bottom wall of the distributor Figure 4, of the accompanying drawings, 
box is constructed and arranged to be yi- B. D. FREEMAN, 

brated to agitate the fibre bed. Chartered Patent Agent, 

5 11. Apparatus substantially as described J^ent fox the Applicants. 
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1499687 COMPLETE SPECIFICATION 

O cuPPT^ drawing Is a reproduction of 
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